Chimeric hepatitis B virus core particles carrying an epitope of anthrax protective antigen induce protective immunity against Bacillus anthracis.
The major aim of present study is to develop and evaluate chimeric virus-like particles (VLPs) displaying a neutralizing epitope of anthrax protective antigen (PA) as a potential vaccine against anthrax. The truncated hepatitis B virus core (HBc) protein (aa 1-144) was used as a carrier, and the 2beta2-2beta3 loop of the PA domain 2 (aa 302-325) which has been shown contains a dominant neutralizing epitope was inserted into the major immunodominant region (MIR) of the HBc. The recombinant protein HBc-N144-PA-loop2 was expressed in Escherichia coli, and was able to form HBc-like particles confirmed by electron microscopy. The immunogenicity of these chimeric particles was evaluated in mice and guinea pigs. In mice the HBc-N144-PA-loop2 was able to induce PA-epitope specific antibodies; in guinea pigs it was able to induce PA-epitope specific antibodies and anthrax toxin-neutralizing antibodies regardless of whether alum adjuvant was used or not, and was able to partially protect the immunized guinea pigs against virulent anthrax spores challenge. This study suggests chimeric HBc particles carrying a neutralizing epitope of PA can induce protective immunity against Bacillus anthracis.